Comparison of gene expression patterns in articular cartilage and dedifferentiated articular chondrocytes.
During monolayer culture, articular chondrocytes dedifferentiate into fibroblast-like cells. The mechanisms underlying this process are poorly understood. We sought to further characterize dedifferentiation by identifying an extended panel of genes that distinguish articular cartilage from dedifferentiated chondrocytes. Thirty-nine candidate marker-genes were identified from previous studies on articular-cartilage gene-expression. Real-time PCR was used to evaluate the mRNA levels for these candidates in calf articular cartilage and dedifferentiated articular chondrocytes. Twenty-two of the candidate marker genes exhibited at least a two-fold difference in gene expression in the two cell types. Twelve of these genes had at least a ten-fold difference in gene expression. Tenascin C (TNC), type I collagen (COL1A1), and hypoxia-inducible factor 1 alpha (HIF1α) showed the highest relative expression levels in dedifferentiated chonodrocytes. Type II collagen (COL2A1), type XI collagen (COL11A2), and superficial zone protein (SZP) showed the highest relative expression levels in articular cartilage. In contrast to previous findings, fibromodulin mRNA, and protein levels were higher in dedifferentiated chondrocytes. Compared to smaller subsets of markers, this panel of 12 highly differentially expressed genes may more precisely distinguish articular cartilage from dedifferentiated chondrocytes. Since many of the genes up-regulated in dedifferentiated chondrocytes are also expressed during cartilage development, dedifferentiated chondrocytes may possess features of cartilage precursor cells.